2011; Wolfe & Alexander, 2008) . Few effective professional development programmes for promoting DT exist, especially in secondary education (Higham, Brindley, & van de Pol, 2014 2 ). And those available often focus on changing teachers' practices, and to a lesser extent on changing and measuring teachers' beliefs or understanding of DT. However, changing teachers' understanding is pivotal to establish substantive changes in practice (Hamre et al., 2012; Hart, 2002) . Therefore, we designed and tested a new continuing professional development programme (CPDP) in which we focus on both teachers' practices and understanding (i.e., the teachers' interpretation of Alexander's principles of DT). The goals of the current study were to: (1) describe the two teachers' understanding and practice of DT while participating in the CPDP, and (2) compare the understanding and practice both between and within teachers.
Linking these teachers' understanding to their practices gave us the unique opportunity to gain deep insight into how teachers of different subjects give shape to Alexander's dialogic principles and the extent to which their understanding is related to the degree to which they succeed in implementing the different principles into their practices. Findings might be useful for improving teacher professional development regarding DT in different subject disciplines.
The current study is part of a larger project called the XX project, developed at the University of XXX [blinded for review] . This project explores the role of DT and learning in 2 See for an exception the study of DIALOGIC TEACHING IN SECONDARY EDUCATION 6 secondary education while developing a nationally available CPDP, based on Alexander's principles. The study described here is based on a case study, focusing on two motivated teachers who participated in the CPDP. Because dialogic approaches are relatively new in secondary education and the CPDP with which the teachers have been working is also new, we adopted a so-called 'phase 1' approach (Borko, Jacobs, & Koellner, 2010) . In a phase 1 approach, studies are relatively small and single-sited, focusing on teacher learning and providing initial evidence on new approaches.
Promoting DT
Most research on promoting DT in the classroom via interventions took place in primary education. Alexander (2004) for example reported on the 'Talk for Learning Project' in which 34 primary schools participated. He concluded that many classrooms moved towards DT, however, the effects were not similar for all schools, and specifically the characteristics of 'purposefulness' and 'cumulation' were absent in many classrooms. Hargreaves et al. (2010) studied the implementation of interactive teaching which is similar to DT in that the students are stimulated to participate actively through dialogue. In this study 15 focus teachers participated in video-stimulated reflective dialogue activities whereas 15 comparison teachers did not undertake these activities. Few differences were observed between the groups. The lessons of the focus teachers had only become interactive in a surface sense; the teachers asked more questions and did fewer statements. However, the classroom talk was still heavily teacher-dominated, and thus not collective. It was not always clear to the teachers what interactive teaching meant. It thus seems that the teachers needed further opportunities to understand and practice interactive teaching.
Only few studies focused on the implementation of DT in secondary education. Jones and Tanner (2002) purposefulness, and collectiveness) did not increase in most classrooms. The principle of cumulation especially appeared to be difficult to implement. Therefore, further research into how DT can be promoted effectively is needed.
The Present Study
In the present study, two secondary teachers' learning processes during their participation in the CPDP are analysed. These two teachers are part of a first cohort of teachers who participated in the XX [blinded for review] programme. The XX programme has an interest in the commonalities and distinctiveness of dialogue across subject disciplines in secondary education, to which the current study is a first investigation. The two teachers taught two very different subjects (Mathematics and History) which enabled us to, in an exploratory way, flesh out commonalities and distinctiveness in different subjects regarding teachers' understanding and practices of DT. As pointed out as crucial by e.g., Healy (2000) , the curricular context is taken into account in interpreting the results, which is often lacking in previous research according to Howe and Abedin (2013) . Moreover, we link the teachers' understanding to their practices, which is also scarce in previous research that mostly focused on describing classroom practices (Howe & Abedin, 2013) . Finally, as the review of Howe and Abedin (2013) shows, hardly any research has yet been conducted in the humanities such as History; most research has been conducted in internationally prioritised STEM subjects such as Mathematics (e.g., Clarke, Xu, & Wa, 2010) When describing the teachers' practices, we also focused on how the teachers developed their DT practices throughout the year the CPDP took place. However, we did not focus directly on the development of teachers' understandings of DT because DT is a complex pedagogical construct that is difficult to capture in one simple assignment. We therefore elicited the teachers' understanding in different types of assignments and interviews at different time points and deduced their understanding from all these data sources.
Method

Participants
Both teachers showed enthusiasm in participating in the year-long CPDP, which was principally why these teachers were selected for this study. Mitchell is a mathematics teacher at a large community comprehensive school and had 10 years of teaching experience. He selected year 9 (levels 6-8; 18 boys/4 girls) to implement DT in the first academic year. In this year, he recorded his first lesson. In the second academic year he selected year 7 (levels 3-6; 17 boys/16 girls) and recorded his second and third lesson (cf. Table 1 ).
Alice is a history teacher at a large foundation trust comprehensive school and had five years of teaching experience. In the first academic year, she selected year 13 (mixed ability) to record lessons 1-3 in (cf. Table 1 ). The class of lesson 1 consisted of five boys and seven girls.
The class of lessons 2 and 3 consisted of six boys and six girls.
Materials
2.2.1. The CPDP. The CPDP was based on characteristics that are known to be effective in stimulating teachers' professional development, namely: (1) using a central conceptual framework (i.e., Alexander's principles), (2) reflecting on own practice (in this case using video), and (3) practitioner research (Borko, Jacobs, Eiteljorg, & Pittman, 2008; Ponte, Ax, Beijaard, & Wubbels, 2004; Timperley, 2007; Van Veen, Zwart, & Meirink, 2012 ).
The year-long CPDP embodied face-to-face meetings (N=3) and an four-module online programme with two chat-sessions in groups of teachers of different subjects with a supervisor.
Each of the modules had its own theme: (1) exploring DT, (2) 
Analysis of teachers' understanding.
We used the following data sources:
teachers' learning journal assignments (N=18 per teacher), general and lesson reflection interviews including teachers' written reflections (N=4 per teacher), chat-logs of online discussions (N=2 per teacher) and the teachers' practitioner research projects (N=1 per teacher). To determine the teachers' understanding, we used a multi-phased bottom-up and top-down approach, using metamatrices (Miles & Huberman, 1994) . We also included elements of grounded theory, that is, open coding (unitizing and labelling units using in-vivo and constructed codes), axial coding (condensing codes) and selective coding (determining core categories) (Glaser & Strauss, 1967) .
Phase 1 -Unitizing.
We imported transcribed data sources in Atlas-ti and unitized all transcripts according to units of meaning (Krippendorff, 2013) . Units were mostly whole answers to an interview question or turns in a chat session, unless it addressed more than one theme. We distinguished 1051 units; 529 for Mitchell and 522 for Alice. An example of a unit is: 'Students were invited to comment on their own and other students' thoughts'.
Phase 2 -Top down coding. When teachers explicitly referred to one of
Alexander's principles, we labelled a unit with that principle. If it did not contain a reference, descriptions per principle were used to allocate code(s) (based on Alexander's definitions enriched with additional descriptions, cf. Rojas-Drummond et al., 2013) . We labelled the unit 'students were invited to comment on their own and other students' understanding', for example as reciprocal. Twenty percent of the data was double coded by an independent coder; disagreements were discussed until agreement on all units was reached.
Phase 3 -Bottom-up coding.
We gathered all coded units in a metamatrix (Miles & Huberman, 1994) in which the columns represented the DT principles and the rows the data source. From each coded unit, we extracted a short key theme. The extracted theme of the unit 'students were invited to comment on their own and other students' understanding', for example, was 'comment on understanding'. When determining the extent to which teachers understood DT, we compared the teachers´ understanding to Alexander's principles.
Phase 4 -Condensing and summarising themes.
Per teacher, we gathered all key themes in a new metamatrix (Miles & Huberman, 1994) in which the columns represented the data source and the row represented each principle. Per principle, we identified common themes and relations between themes over data sources to arrive at a list of themes per principle. We grouped the key themes 'Involve all students' and 'Involvement of larger proportion of students' for example under one common theme: 'All students are (encouraged to (be)) involved/contribute/larger proportion participates'. In a summarised metamatrix, we gathered the condensed themes for both teachers (Table 2) . We used this summarised metamatrix to identify teachers' understanding (RQ1).
Analyses of teachers' practice.
We analysed the lesson videos using predefined coding categories based on existing coding schemes (Nystrand, Wu, Gamoran, Zeiser, & Long, 2003; Snell & Lefstein, 2011) . Tables 3 and 4 in section 3.2.6 contain coded examples.
Firstly, we defined whether a turn was enacted by a teacher or a student. The distribution of the actors indicated whether teacher and students addressed the learning task together (=collective).
Secondly, we determined the turn type: question ('any utterance which seeks an answer' (Galton, et al., 1980: p.85-86) or 'other' (e.g., a remark, response, or call-out). Students' questions indicate a supportive environment with an atmosphere that feels safe for students to express themselves.
Thirdly, we determined the focus of the turn: subject-matter (substantive), procedural (e.g., organisational), or task (e.g., introducing a new task). This was not seen as an indicator for a principle, but the distinction was needed for the fourth and sixth coding category.
Fourthly, we coded all substantive questions as authentic or non-authentic questions.
Authentic questions (questions without predetermined right/wrong answer) indicates supportiveness as they show interest in other people's ideas.
Fifthly, we defined whether the actor responded to a student, the teacher or to a student via the teacher. Students responding directly or via the teacher to another student's idea indicated reciprocity (listening to each other). Finally, we also coded substantive turns as uptake (using other people's ideas) or no uptake. Uptake is indicates cumulation (building on each other's ideas). Two coders coded ten percent of the data independently. Cohen's Kappa was between .61 and .73, which was substantial (Landis & Koch, 1977) .
Results
Teachers' Understanding (RQ1a and 2a)
Overall, we saw similarities rather than differences between the teachers' interpretations of the principles and Alexander's definitions of the principles and their understanding was, in understanding per principle and then giving a general idea of the teachers' understanding of DT.
[ Table 2 ] 3.1.1. Collective. When describing collective talk, both teachers addressed the teachers' role (Table 2 ). Yet, Mitchell mostly focused on the teacher becoming a facilitator of dialogue, orchestrating the dialogue: 'Instead of me commenting or explaining what certain students meant I "got" other students to explain and build on what was said so that we as a class all learnt together and I was just a facilitator' and 'I want to "teach" as little as possible.
My role must be that of a guide and facilitator'.
Alice, in contrast, emphasized becoming a co-learner: 'It's a way of moving to studentcentred learning so placing yourself -rather than the imparter of knowledge -placing yourself within the discussion for the talk.' When describing her third lesson, she said:
I then end by saying "Correct me if I'm wrong" summing up what the students had said.
This was an attempt to place myself within the learning environment and therefore become part of the debate rather than a judge myself, literally just offering a summary.
For Alice, this notion of being a co-learner links to the nature of the subject of History, as she describes here: 3.1.5. Purposeful. The teachers' understanding of purposeful was also quite similar.
They mainly addressed having aims in mind and making those clear to students. Mitchell often referred to dialogic goals he had, in contrast to subject-specific goals. The teachers' understanding of purposeful corresponded to Alexander's definition.
Summarising, Mitchell interpreted DT as dialogue within a safe environment in which all students dare to speak (supportive). He was the facilitator of dialogue (collective) while making sure that all information is made available to everyone (reciprocal; democracy) and that students build on each other's ideas (cumulative). Specifically to mathematics, he thought that in DT, every student should be free to choose whatever problem solving method he/she prefers (reciprocal; democracy). He pursued both subject-matter and dialogic goals (purposeful).
Alice interpreted supportive and purposeful similarly to Mitchell. Yet, students listening carefully to each other (reciprocal) was pivotal for her; she saw herself as an active participant within the dialogue (collective), not as the orchestrator of dialogue. The fact that, in
Alice's view, in historical discussions there are often no right or wrong answers seemed to fostere Alice's interpretation of DT in general and collectiveness in particular..
DT Practices (RQ1b and 2b)
Alice showed overall high and stable levels of all indicators during the different lesson activities that she chose to focus upon whereas for Mitchell, the degrees of supportiveness and cumulation in the selected lessons highly depended on the lesson activity and the degrees of collectiveness and reciprocity were relatively low (Table 1) . These findings are further discussed below. First, we describe the teachers' practices for each principle and we compare the teachers' practices and illustrate their practices with lesson excerpts.
[ Table 1] 3.2.3. Collective. Mitchell was the main contributor in all lesson parts (Table 1 ). Yet, the relative degree of student contribution increased over lessons, up to 41% in lesson 3.3.
Alice showed higher levels of collectiveness than Mitchell. The distribution of turns in Alice's lessons was between 60/40 (teacher/student) and 50/50 in most the lesson parts.
Supportive-Authenticity.
The authenticity of Mitchell's questions over the lesson parts fluctuated. Interestingly, it was lowest when solving sums; probably because there were right and wrong answers which makes posing authentic questions difficult (but not impossible, see e.g., Ruthven & Hoffmann, 2016) . In his reflections, Mitchell pointed lesson 3.3 out as quite non-dialogic. He wanted the students to learn to use the mantra: 'if the number swaps sides, it swaps signs and he did this in a directive way, so he described. This resonates with what we see in Table 1 . In more open-ended activities such as discussing which method students prefer for solving multiplications (lesson 2.3), the level of authenticity was extremely high. In this part, he discussed which multiplying method students preferred and why. Overall, it was mainly the type of activity that seemed to play a major role in determining the degree of authenticity.
For Alice, all lesson parts contained high amounts of authentic questions and she thus had higher levels of authenticity than Mitchell. Almost all lesson parts concerned discussion of historical sources and in most activities, there were no right or wrong answers which might have facilitated the use of authentic questions. The lesson part where her questions were least authentic (lesson 3.1) concerned a lesson recap of what was discussed in a previous lesson and concerned right and wrong answers which might explain the lower level of authenticity.
Supportive-Turn
Type. In Mitchell's lessons, the relative amount of student questions increased, indicadting increased active student participation . For Alice, the relative degree of student questioning stayed quite low and was often lower than Mitchell. This might be due to the nature of the activities (discussions) in which students mostly respond to each other instead of asking questions. This was confirmed when looking at the distribution of the actors' contributions (indicating collectiveness).
Reciprocal. For Mitchell, both responding directly to each other and via the
teacher decreased over the lessons with quite low levels of both in lesson 3. In the majority of the cases, students responded to the teacher directly. For Alice, the degree to which students responded directly to each other was higher than the degree to which students responded to each other via the teacher; her level of reciprocity was thus higher than for Mitchell.
3.2.5. Cumulative. For Mitchell, the degree of student uptake was relatively high in when solving sums and discussing different methods. When discussing personal preferences regarding methods (1.1, 2.3, and 3.1), the degree of student uptake was much lower; students merely shared their preference. When solving sums (except in 1.2) and enquiring about different methods (2.2), the degree of teacher uptake was relatively low. In the other parts,
Mitchell took up student ideas to a considerable extent.
For Alice, the degree of student and teacher uptake was relatively high in all lesson parts and overall higher than Mitchell. For her, the degree of cumulation was related to a lesser extent than for Mitchell to the lesson activity.
Illustration of DT practices.
Overall, in the particular teaching contexts on which the teachers chose to focus, Alice showed higher degrees of DT than Mitchell. For
Mitchell more than for Alice, the extent to which the indicators occurred seemed to be dependent on the lesson activity. For Mitchell, high degrees of different indicators did not necessarily co-occur within one lesson part whereas this was the case for Alice 3 . It seems that some lesson activities enabled him more to focus on authenticity and uptake for example (e.g., lesson 2.3), whereas in other activities, other indicators such as students' uptake and students' responding to other students via the teacher (lesson 1.2) were more present. The degree of authenticity (supportiveness) and teacher uptake (cumulation), for example, was relatively high in lesson 2.3 and an excerpt can be found in Table 3 . This excerpt nicely illustrates that even in Mathematics, in which generally answers are correct or incorrect, high degrees of authenticity 3 The two highest occurrences per indicator are taken as a cut-off criterion.
can occur, depending on the lesson activity. In this activity, Mitchell had the students try different methods and afterwards they discussed whether or not they wanted to swap methods.
As was also seen in his ideas about democracy, he stressed in line 1 that students do not have to change method. Therefore, as there was no right or wrong answer, Mitchell's questions were authentic and his genuine interest in reasons for students to (not) swap was evident.
[ Table 3 ]
In Alice's lessons 1.3 and 3.4, high amounts of supportiveness, collectiveness, reciprocity, and cumulation occurred. In Table 4 , an excerpt of lesson 1.3, where the class discussed the value of historical discussions, can be found. All teacher questions were authentic (supportiveness), students contributed greatly (collectiveness), students responded to each other directly (reciprocity) and students and teacher took up each other's points (cumulation). Alice's made her role of co-learner explicit in her last turn, where she indicated that what the students had said made her think.
[ Table 4 ]
Consistency Understanding and Practice (RQ3)
Now that we have seen how the teachers understood and practiced DT, we explore to what extent each teacher´s understanding was consistent with their own practice.
Mitchell's understanding and practice was closely intertwined. For the indicators where Mitchell's understanding was in line with Alexander's principles (i.e., cumulative/supportive), he showed improvement in his practice. For the indicators where Mitchell's understanding deviated from Alexander's principles (i.e., collective/reciprocal), he showed low levels in his practice. Nevertheless, his (deviating) understanding was still closely linked to his classroom practice. His understanding of collective, focusing on being the facilitator of dialogue, was closely related to his practice in which Mitchell was the main contributor. Furthermore, in describing reciprocity he stressed the notion of democracy. In order for this to happen (expose students to all viewpoints), he took up a leading role and therefore showed low levels of reciprocity as the students mainly responded to him, not to each other.
Alice's understanding of all principles (except collective) were in line with Alexander's definitions and in her practice, she showed consistent and high levels. Her understanding of collectiveness deviated from Alexander's definition; she stressed the notion of being a colearner. This interpretation, however, may actually have boosted not only her levels of collectiveness (i.e., all students contribute), but also her levels of supportiveness (if the teacher is a co-learner, he/she is also learning to and there may be less embarrassment to speak out), and of reciprocity (the teacher is only one of the co-learners so it may become more natural to respond to each other).
Discussion
The results of this exploratory study showed that the CPDP was effective to some extent. The teachers' understanding of the principles, though teaching completely different subjects, was relatively similar. The main difference was that Mitchell stressed the notion of 'democracy' (information being made available for everyone and being free to choose any method), whereas Alice stressed the notion of being a 'co-learner'. These two core ideas that underlie these teachers' understanding of DT were also exactly what differentiated their understanding from Alexander's definitions. In addition, these interpretations seemed to be grounded in the different subject natures; Alice linked being a co-learner strongly to the fact that in History, there is often no right or wrong answer so for her it made sense to be a co- This corresponds to the findings of the study of Lindblom-Ylänne, Trigwell, Nevgi, and
Ashwin (2006) who found a more student-focused teaching approach in 'soft' disciplines and a more teacher-focused approach in 'hard' disciplines such as Mathematics.
Although some understandings of DT may be more appropriate for some subjects than for others, being a co-learner seemed very effective in implementing DT, connecting to the viewpoint that dialogue requires a form of relationship where participants, regardless of seniority, believe that their perspective has intrinsic and shared value (Higham, 2016) . Future research could explore to what extent this understanding could also work in other subjects.
When looking at the teachers' practices of DT, we see that overall, in the particular teaching contexts on which the teachers chose to focus, Alice's lessons were more dialogic than Mitchell's lessons. It was especially noteworthy that Alice had high levels of cumulation as this was proven difficult in previous studies (Lehesvuori, 2011; . One possible explanation for the difference between Alice and Mitchell could be the age of the students; as Alice's students were 17-18-year-olds they may have been more capable of engaging in dialogue through building on each others' ideas. Against this, however, is evidence from the field of primary school students doing so effectively, albeit through less complex language (e.g. Mercer et al., 1999) . A more plausible explanation is that Alice's conception of DT as being a co-learner was highly effective in implementing DT. This study revealed new issues for future research. First, into developing and validating these indicators as a way of evaluating DT practices. One way of further validating the indicator structure would be to work closely together with teachers of different subjects while asking them about their perceptions of certain lesson clips in terms of the principles and to involve them in the coding process.
Second, the indicators we proposed in this study did not fully cover the five principles.
In fact, it may be impossible to measure the occurrence of the principles fully by using such DIALOGIC TEACHING IN SECONDARY EDUCATION 23 observational indicators only (cf. Boyd & Markarian, 2011) as DT is a highly dynamic process. However, we still think that the categories we introduced here can be indicative for certain principles and it might be useful to develop more indicators in the future. There are also other coding systems for classroom dialogue in development that may assist evaluation (Hennessy et al., 2016) .
To conclude, this study suggests that the specific focus on the DT principles, rather than solely on techniques, prompted attitudinal changes in the teachers that became visible in their pedagogical approaches. Theoretically, we may need to explore whether being a co-learner should be part of the Dialogic Teaching pedagogy. Empirical research in which the use of this conception for a wide array of subjects is investigated could be helpful in this endeavour. Help each other to reach common understanding (9 7 )
Good teacher-student relationship (2 0 )
Participation of students:
All students are (encouraged to (be)) Note. Numbers in brackets: number of times a theme was mentioned. Superscript number:
number of times the principle was explicitly mentioned in the unit by the teacher. 
